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HCCJIEftOBAHHE 3ABHCHM0CTH AKTHBHOCTH APrHHA3bI 
njIEPOEiEPKOHAOB TRIAENOPHORUS NODULOSUS 
H DIPHYLLOBOTHRIUM LATUM OT TEMIIEPATYPLI 

A. fl. J^ySoBCKaa 

JIa6opaTopnH rejiLMHHTOJiornn AH GGGP, MocKBa 

HccjiegoBaHa 3aBHCHM0CTB aKTHBHOCTH aprnHa3H njiepon;epKOHaoB T . nodulosus h D. latum 
ot TeMnepaTypu. IloKa3aHO, hto CBoncTBa (TeMnepaTypHun onTHMyM, TepM0CTa6njiBH0CTB) 
$epMeHTa Ha CTagnn jihhhhkh npeaganTHpoBaHH k TeMnepaTypHOMy roMeocTa3y oKOHHaTeJiB- 
HOTO X03HHHa. 

BjiHHHne TeMnepaTypBi Ha H3MeHeHne <|)yHKn;HH (|>epMeHTOB npegcTaBJineT 6 ojibihoh hh- 
Tepec gjiH HCCJiegoBaTejien, H3ynaioin;HX 6noxHMHHecKHe h <$H3HOJiorHHecKHe aganTaijHH opra- 
HH3Ma. Png HCCJiegoBaTejien (AjieKcaHgpoB, 1975; Xonanna h GoMepo, 1977) yKa3MBaiOT Ha agan- 
THBHyiO peaKHiHIO (JepMeHTOB HOHKHJIOTepMHLIX JKHBOTHHX K TeMHepaType CpegBI o6nTaHHH. 
rejiBMHHTBi npegcTaBjiHiOT b 3tom njiaHe HHTepecHyio rpynny jkhbothmx co cjiojkhmm ijhkjiom 
pa3BHTHH. G OgHOH CTOpOHBI, B3pOCJIBie <|)OpMM TeJIBMHHTOB, Hapa3HTHpyiOIIi;He y TeHJIOKpOBHBIX 
xo3neB, JKHByT npH hoctohhhoh TeMHepaType, c gpyron ctopohbi, hx jiHHHHOHHBie (JopMBr, Haxo- 
gnnpecH bo BHemHen cpege hjih y nonKHJioTepMHMX npoMe>KyTOHHMX xo3neB, nogBepraiOTCH 
pe3KHM KOJie6aHHHM TeMnepaTypBi, K KOTOpMM OHH gOJDKHH hphchoco6htbch. 

Hy>KHO OTMeTHTB, HTO TeMHepaTypHLie 3aBHCHMOCTH aKTHBHOCTH <J>epMeHTOB TeJIBMHHTOB 
HBJIHIOTCH MaJIO H3yHeHHMMH. B JIHTepaType HMeeTCH Bcero HeCKOJIBKO pa6oT, HOCBHHUeHHMX 3T0My 
Bonpocy. Tan, Hn3aMH c coaBTopaMH (Nizami e. a., 1975) o6Hapy5KHjra, hto npn TeMHepaType 
HHJKe 40° Hecnen;H(J)HHecKaH <J>oc<J)OMOH03CTepa3a TpeMaTog pn6 npoHBjmeT 6ojiBmyio aKTHBHOCTB 
no cpaBHeHHK) c (JepMeHTaMH TpeMaTog hthh;. 

IIlHmoBa-KacaTOHKHHa ngpyrne ( 1976 ), GoxHHa, KojiocKOBa|( 1978 ) noKa 3 ajin, HTo'onTHMajiB- 
HBie KHHeTHHeCKHe H TepMOgHHaMHHeCKHe XapaKTepHCTHKH ( 3 HeprHH aKTHBaniHH, KOHCTaHTa 
ckopocth) $epMeHTOB aprHHa 3 H h ypea 3 M HeMaTogu Contracaecum aduncum , o 6 HTaiom;eH y pm6m, 
cooTBeTCTByiOT 30 He hh3khx TeMnepaTyp, Torga KaK y HeMaTogn Ascaridia galli ot Kyp — 30 He 
6 ojiee blicokhx TeMnepaTyi. 

y^HTHBan cymecTBeHHyio Pojib (jjepMeHTa aprnHa3M b o6MeHe napa3HTHHecKnx nepBen (IIIh- 
moBa-KacaTOHKHHa, JleyrcKan, 1979; Kurelec, 1975), a TaKJKe tot $aKT, hto CBOHCTBa stoto <J>ep- 
MeHTa HccjiegoBaHBi KpanHe HegocTaTOHHO, mm npegnpHHHjra cpaBHHTejiBHoe H3yneHHe TeMnepa- 
TypHOH 3aBHCHMOCTH aprHHa3H y nnepogepKongoB gecTog Triaenophorus nodulosus h Diphyllo - 
bothrium latum. HccJiegoBaHne TeMnepaTypHOH 3aBHCHMOCTH aKTHBHOCTH aprHHa3M y Ha3 Bbhhmx 
HJ iepogepKongoB npegcTaBjineT HHTepec, nocKOJiBKy B3pocjiMe $opMM HccnegoBaHHMX gecTog 
napa3HTHpyiOT b pa3JiHnaioigHXCH TeMnepaTypHMX ycjiOBHnx. OKOHHaTenBHMM xo3hhhom T • 
nodulosus hbjihiotch ph6h. D. latum b OHToreHe3e MeHHeT xonogHOKpoBHoro xo3HHHa (pn6y) 
Ha TenjioKpoBHoro (MjieKonnTaioigHx) h TeM caMMM aganTnpyeTCH k HOBOMy TeMnepaTypHOMy pe* 
JKHMy. 

MaTepnajiH h m e t o p, UccjiegoBaHHH npoBognjra b MegBe>KBeropcKOM p-He Ka- 
pejiBCKOH AGGP bo BpeMH BeceHHe-jieTHero ce30Ha 1978 h 1979 rr. TejiBMHHTOJiorHHecKHH MaTe- 
pnaji nojiynajiH H3 cnoHTaHHO 3apa>KeHHMX pm6, otjiobjichhmx b 03 . OcTep. D. latum H3BJieKajin 
H3 hojiocth Tejia igyK, a T. nodulosus — H3 neneHH HajiHMa. JIhhhhok npoMHBajin pacTBopoM 
PnHrepagjiHXonogHOKpoBHHX, BMcymHBajin Ha $HJiBTpoBajiBHOH 5yMare, 3aMopa>KHBajiH npn 
—4°, 3aTeM roMoreHH3HpoBajiH b ctokjihhhom roMoreHH3aTope c tjihi^hhobmm 6y<J>epoM (pH 9.4). 
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Akthbhoctl apriraa3i>i onpegeaaan b roMoreHaTax no MeTogy XpaMOBa h raaaeBa (1971). Kojih- 
necTBO o6pa30BaBmeHCH MoaeBHHH onpegeaaan c homohi;lio TnoceMHKap6a3HgHOH Mogn<j)HKagHH 
peaKgnn OnpoHa, npegaoJKeHHon aBTopaMH. IIpo6Li KaaopnMeTpnpoBaan npoTHB KOHTpoaa 
Ha 03K-56M c 3eaeHHM CBeTo^naLTpoM (gaHHa bojihli 540 hm). Akthbhoctl aprnHa3i>i BHpaJKaan 
b mkt MoaeBHHLi Ha m r 6eaKa. KoHgeHTpagnio 5ejina H3MepHJin no MeTogy Jloypn (Lowry e. a., 
1951). Akthbhoctl aprnHa3Li onpegeaaan 3a 10, 20, 30 mhhJhph TeMnepaTypax 17, 27, 37, 47, 57°. 

Pe3yjiLTaTH h hx obcyjKgeHne. II oayaeHHHe pe3yaLTaTH npegcTaBaema 
Ha pnc. 1 h 2. Kan bhsho H3 pncyHKOB, TeMnepaTypa no pa3HOMy BanaeT Ha aKTHBHOCTL aprn- 
Ha3Li naepogepKongoB T. nodulosus n D. latum , necMOTpa Ha to hto h b ogHOM, h b gpyroM cay- 
aaax xo3hhhom naepogepKongoB aBaaiOTca pli5li, oOnTaioigne b 6an3Knx TeMnepaTypmax yc- 


aoBHHX. TaK, mh oOHapyaoian, hto y T. no¬ 
dulosus MaKCHMaaLHaa aKTHBHOCTL aprnHa3Li 
npoaBaaeTca npn 27°, Torga KaK y D. la¬ 
tum — npn 57°. MaKCHMaaLHLie KOHCTaHTLi 
cKopocTH pacigenaemiH aprnHHHa cootbctct- 
ByioT Ha3BaHHLiM TeMnepaTypaM. HnrepecHO 
CpaBHHTL H3MeHeHHa BO BpeMeHH aKTHBHOCTH 
aprnHa3Li T. nodulosus npn 37°. J\ aHHaa TeM¬ 
nepaTypa gaa OonmniHCTBa $epMeHTOB chh- 
TaeTca TeMnepaTypm>iM onTHMyMOM. Kan 
BHgHO H3 pnc. 1, 3a 10 MHH aKTHBHOCTL 



11 27 37 47 51 



Pnc. 1. 3aBHCHMOCTL aKTHBHOCTH apTH- 
Ha3H naepogepKongOB Triaenophorus no¬ 
dulosus ot TeMnepaTypLi. 

Ho och a^cHHcc — TeMnepaTypa (b °C); no 
OCH OpaHHaT — (JjepMeHTaTHBHaH aKTHBHOCTb 
(b MKr MoneBHHBi/Mr GeJina), H3MepeHHaH: l — 
3 a 10 mhh, 2 — 3a 20 mhh h 3 — 3a 30 mhh. 


PhC. 2. 3aBHCHMOCTL aKTHBHOCTH aprHHa3Li 
naepogepKongoB D iphyllobothrium latum ot TeM¬ 
nepaTypLi.] 

no och aGcgncc — TeMnepaTypa (b °C); no och opan- 
HaT — (fcepMeHTaTHBHan aKTHBHOCTb (b MKr Mone- 
bhhh/mp deana), H3MepeHHan: l — 3a 10 mhh, 2 — 
3a 20 MHH, 3 — 3a 30 MHH. 


apnma3H npn 37° He3HaanTeaLHO npeBLimaeT aKTHBHOCTL aprnHa3Li 3a to >Ke BpeMH npn 27°, 
ogHano b gaaLHefimeM He HaOaiogaeTca B03pacTaHHa aKTHBHOCTH b 3aBHCHMOCTH ot BpeMeHH. 
3a 30 mhh npn 37° aKTHBHOCTL aprHHa3H 3HaaHTeaLHO;HH>Ke, aeM 3a to >Ke BpeMH npn 27°. 3th pe- 
3yaLTaTLi yKa3HBaiOT Ha to, hto y>Ke npn 37 9 , BngnMO, noaBaaiOTCH aacTHHHLie H3MeHeHHa <j>ep- 
MeHTa aprnHa3H naepogepKongoB T. nodulosus . XoaaaKa h CoMepo (1977) OTMeaaiOT, hto npn 
TeMnepaType 37 Q He nponcxognT noaHaa geHaTypagna «3KTOTepMHLix» $epMeHTOB, ogHano 
hx TpeTHHHaa h aeTBepTHHHaa CTpyKTypLi, bo3mo>kho, HecKoaLKO H3MeHaiOTca, hto OTpajKaeTca 
Ha <j)yHKgnax (jjepMenra, 3aBHcaigHX ot cnegn^HaecKOH reoMeTpnn OeaKOBLix MoaeKya. Ilpn 47 s 
nponcxognT pe3Koe CHHJKeHne bkthbhocth aprnHa 3 Li. BngnMO, HMeeT MecTo geHaTypagna 6eaKa. 
Ilpn 57 p peangna npaKTnaecKH He ngeT. 

HanpoTHB, b D. latum mh HaOaiogaan HapacTaHne aKTHBHOCTH, HaanHaa c 17 go 57 e . Akthb¬ 
hoctl aprnHa3H HaanHaaa CHHJKaTLca ToaLKO npn 67°. 

IIpegcTaBaaeTca HHTepecHHM b cbh3h c noayaeHHLiMH hbmh pe3yaLTaTaMH paccMOTpeTL 
pa6oTH B. B. BepH6epr h O. H. BepH6epr (Vernberg, Yernberg, 1961). Abtoph noKa 3 aan, aTO 
HHTeHCHBHOCTL gHxaHHa anaHHOK TpeMaTog pLi6 yBeananBaeTca npn yBeanaemm TeMnepaTypH 
go 36 9 , 3aTeM pe3Ko nagaeT. y anaHHOK TpeMaTog mug HaOaiogaeTra yBeanaeHne ckopocth gH¬ 
xaHHa npn yBennaemm TeMnepaTypH go 41 5 . KpoMe Toro, BepH6epr h BepH6epr (1974) nona- 
3aan, hto ananHKH TpeMaTog, 3aKaHaHBaioigHe CBoe pa3BHTne y HTng, aerae nepeHocaT noBHme- 
Hne TeMnepaTypH, aeM Bngn, gocraraioigHe noaoB03peaocTH y pn6. AHaaornaHHe ga mi ne no 
H3yaeHHio BHJKHBaeMocTH anaHHOK HeKOTopLix gecTog 6nan noayaeHH CTpa>KHHK (1979). 3aBn- 
chmoctl aKTHBHOCTH $epMeHTOB reaLMHHTOB ot TeMnepaTypH npn 3 tom He H3yaaaacL. 
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IIojiyHeHHLie HaMH pe3yjibTaTH CBn^eTejibCTByioT o tom, hto TeMnepaTypHHH onTHMyM aprn- 
Ha3H njiepoiiiepKOHflOB T . nodulosus, B3pocjian $opMa kotophx napa3HTHpyeT y pti6, cflBHHyr 
b CTopoHy hh3khx TeMnepaTyp (27°), Torga Kan y njiepon;epKOHflOB D. latum — b cTopoHy bhco- 
khx TeMnepaTyp (57°). Pe3Koe naflemie aKTHBHocTH aprnHa3H T. nodulosus npn 47° yKa3HBaeT 
Ha to, hto OHa MeHee TepM0CTa6njibHa no cpaBHemno c aprnHa3on D. latum. 

Hcxofln H3 nojiyneHHbix HaMn pe3yjibTaTOB, mo>kho cjjejiaTb bhbo,!]; o tom, hto CBOHCTBa $ep- 
MeHTa aprnHa3H (TeMnepaTyp hhh onTHMyM, TepMOCTadnjibHocTb) y>Ke Ha CTa^nn njieponepKon,g;a 
npeaganTHpoBaHH k TeMnepaTypHOMy penoiMy ^e$HHHTHBHoro xo3HHHa. Ha Hajinune y rejibMHH- 
tob npea^anTan;HH Ha MOJieKyjmpHOM ypoBHe yKa3HBaioT paboTH B. B. BepH6epr, H. BepH- 
6epr (1961, 1974), EapeT n OepbaiipH (Barret, Fairbairn, 1971), a Taione Cn^opoBa [n CMnpHOBa 
(1980). 

nona Tpy^Ho cKa3aTb, 3a cueT naKnx MexaHH3MOB ocymeeTBjmeTcn npeaflanTaipra (J>epMeHT- 
Hbix CHCTeM rejIbMHHTOB K TeMHepaType. C OftHOH CTOpOHH, B03M05KH0, HMeiOT MeCTO pa3JIHHHH 
b cTpyKType MOjieKyji (JjepMeHTa H3yueHHHX nnepoijepKOHflOB, onpe,g;ejiHioin;He TeMnepaTypHyio 
3aBHCHM0CTb. G flpyron ctopohh, njiepon,epKOH 3 bi D. latum MoryT co,n;ep5KaTb CMemaHHbiii Ha6op 
H3o$epMeHTOB aprnHa3H, BKjnouaiom;HH BapnaHTbi, cnen,H(J)HuecKH npncnocobjieHHHe ajm pabora 
b pa3JiHHHHX ,n;Hana30Hax TeMnepaTyp. 

EapeT n OepOanpH (1971) npocjiejpuin H3MeHeHne H30(|)epMeHTHoro cneKTpa MajiaTflernapo- 
reHa3H b OHToreHe3e Ascaris lumbricoides. Ehjio noKa3aHo, hto 1-^HeBHbie nnn,a, pa3BHBaiom;necH 
bo BHenmen cpege, r,g;e TeMnepaTypa He npeBHmajia 32°, HMeiOT ojspy MajiaTflerngpore- 
Ha3y, Torjj;a nan HHBa3HOHHLie ninja (21-jjHeBHHe) n mhhiijh B3pocjiHX Ascaris HMeiOT 3 aernapo- 
reHa3H. HHBa3noHHHe ninja pa3BHBaiOTca npn Tex >Ke TeMnepaTypHHX ycjioBnnx, hto h 1-flHeB- 
Hbie, oflHaKo ohh flOJDKHH 6htb totobli b jiioOoh MOMeHT HanaTb HHBa3noHHHH npoijecc b Tene 
xo3HHHa npn OTHocnTejibHO bhcokoh TeMnepaType (38 — 40°). Abtoph cwraiOT, hto xoth y hh- 

Ba3HOHHOH JIHHHHK1I H HMeeTCH HOJIHblH Habop H30(|)epMeHT0B, OJJHaKO (J>yHKIJHOHHpOBaTb OHH 
HammaiOT b nocneayiomeH cTa^nn b opraHH3Me xo3HHHa. 

B cjiynae D. latum npn CMeHe xo3neB TeMnepaTypa TaKJKe pe3K0 MeHneTcn. njiepcftjepKong 
b cHHTaHHHe MHHyTH H3 cpe^H c TeMnepaTypoii 10 — 15 Q (pbi6a) nonagaeT b ycjioBnn c hoctohhhoh 
bhcokoh TeMnepaTypoH 38—40 Q (MJieKonnTaioiijHe). Mh nojiaraeM, hto HJiepoijepKOHflH D. la¬ 
tum cogepjKaT HecKOJibKo H30(J>opM apnma3H, hto gaeT hm B03M0>KH0CTb 6hctpo npncnocobnTbcn 
k hobhm TeMnepaTypHHM ycjioBHHM. 

TaKHM o6pa30M, b pe3yjibTaTe npoBejjeHHoro nccjie,n;oBaHnn ycTaHOBJieHo. 1. TeMnepaTyp¬ 
HHH onTHMyM aprnHa3H HJiepoijepKOHftOB T. nodulosus (oKOHuaTeJibHHn X03hhh — ph6h) Ha- 
xoshtch npn 27 9 , Tor,g;a Kan y miepoijepKOHflOB D. latum (oKOHuaTejibHHii xo3hhh — MJieKonn- 
Taiomne) — npn 57 9 . 2. CBoiicTBa (J>epMeHTOB (TeMnepaTypHHH onTHMyM, TepMocTabnjibHocTb). 
Ha CTa^nn miepoijepKOHfla npea^anTnpoBaHH k TeMnepaTypHOMy roMeocTa3y OKOHuaTejibHoro 
X03HHHa. 
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THE DEPENDENCE OF ARGINASE ACTIVITY IN TRIAENOPHORUS NODULOSUS 
AND DIPHYLLOBOTHRIUM LATUM ON TEMPERATURE 

A. Ja. Dubovskaya 
SUMMARY 

The effect of temperature on the arginase enzyme activity in Triaenophorus nodulosus and 
Diphyllobothrium latum was studied. The temperature optimum of arginase of T. nodulosus 
(definitive hosts are fishes) is at 27° while in D. latum it is at 57°. It has been inferred that 
a certain preadaptation of some enzyme properties (temperature optimum, thermostabolity) 
to a temperature regime of a definitive host takes place. Biochemical mechanisms of preadapta¬ 
tion of enzyme systems of helminths to temperature are discussed. 



